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Abstract
The study uses a survey of onion farmers in Kinh Mon District of Hai Duong
Province in Vietnam to examine the factors affecting farmers’ decision on whether to
store onion in a short or long period of time. Results indicate that quantity of onion
produced, ratio of price of onion after storage to price at harvest, storage cost, household
income, experience of household head in onion storage, education level of household head
and age of household head have significant effects on the onion farmers’ decision. The
study offers the following recommendations: alternative drying method during the rainy
days to reduce storage losses, a market information system to provide price information to
farmers and training courses with field visits to progressive and best-practice farms to
improve farmers’ storage practices.
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Introduction

Onion is mainly grown in the Northern provinces of Vietnam. Onion produced
in Kinh Mon District, Hai Duong province is Japanese bunching onion which has
scientific name A llium ascalonicum L. The height of the onion plant ranges from 30
to 40 centimeters. The leaves are cylindrical tapered, hollow, round and blue mold
color. Root bulb shape is less consistent, slightly asymmetrical, has white color at the
end of root and grows well in porous soil. Each onion has two or three tubers. After
harvesting and drying, the cover of onion tuber has yellow-brown color while the
inside onion tuber often has white color. From the 1990s until now, a rapid increase in
onion production has been observed. Total onion production has nearly doubled, from
175,000 tons in 1993 to 330,000 tons in 2013 (FAOSTAT 2014). In the North region
of Vietnam, onion production is most developed in Hai Duong Province. There are
three districts which are involved in onion production, namely, Kinh Mon (producing
44,436 tons), Nam Sach (28,056 tons) and Kim Thanh (16,383 tons) (Hai Duong
Statistical Handbook 2013). Of the three districts, Kinh Mon has the largest area for
onion production with 3,431.61 hectares (ha). This comprised 84.33% of the district’s
annual agricultural acreage in the winter crop (Kinh Mon Statistical Handbook 2013).

1

Faculty of Accounting and Business Management, Vietnam National University of
Agriculture
2
Department of Agricultural and Applied Economics, College of Economics and
Management, University of the Philippines Los Baños

15

16

Tran Thi Thuong and Isabelita M. Pabuayon

Onion is harvested within a short period of time but is consumed all year round.
Thus, onion is usually stored for some time. Farmers in Kinh Mon district have
different storage periods, ranging from one to nine months, the average being four
months and seventeen days. For the purpose of analysis, farmers were classified into
two according to their storage period, namely, short period which is from one to four
months, and long period which is at least five months. Farmers seldom sold their
onion from February to May due to the low market price of the product. They would
only sell onion if it has been exposed to rain-water during harvest period and already
attacked by black mold. In February and March, farmers dry their fresh onion usually
by sun drying.
For seasonal agricultural products, storage must be done because of the need to
meet demand in non-harvest season, make prices stable and set up a strategic reserve
in case of crop failure (Trung 2008). However, there are a number of factors that
could affect farmers’ decision-making process, particularly in terms of whether they
should store in long or short period. While Kinh Mon district, Hai Duong province is
a big producer of onion, there is little information regarding how farmers decide on
their storage operations. A good knowledge of the factors affecting farmers’ decision
to store onion in specific a period will be useful in designing programs that will
manage supply in order to meet consumer demand. This paper focuses on the question
of what factors influence the decision of farmers in Kinh Mon district on whether to
store onion in short or long period. It is based on the unpublished master’s thesis of
the primary author (Thuong 2015).
Literature Review
Previous studies discussed the factors that influence farmers’ decision on storage
of agricultural products. According to Sinha (1973), farmers’ decision-making
processes on storage of agricultural products are influenced by various factors. These
are product condition, storage container, length of storage and type of handling.
In the study of grain protection for farm storage in Africa, Golob (2006)
concluded that farmers’ decision to store maize is affected by duration of storage and
the quantity produced. After harvest, farmers determine the optimal timing of sales.
The decision is done when the maximum difference between the expected future price
and the respective storage costs are identified (Berg 1986). These results are similar to
those presented by Parker et al. (1976) in their study on the grapefruit industry in
Florida. Trung et al. (2008) showed that the significant factors affecting farmers’
decision on corn storage include extension, production, storage cost, household
income, price and experience. The factors influencing the storage of onions in the
Asian countries were identified and discussed in the study of Currah and Proctor
(1990) on onion harvesting, drying and storage. Based on the results, onion storage in
these countries is affected by pre-harvest cultural factors such as treatment with
sprout suppressant, time of harvesting, harvesting and handling damage, onion stores
and management strategies.
In most of the studies conducted on the decision-making process involving
agricultural products, the binomial logit model was the analytical tool utilized (Trung
et al. 2008; Ashok et al. 2010; Mamudu et al. 2012; and Yegoh 2013).
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Methodology
Conceptual Framework
The factors affecting farmers’ decision on whether to store onion in long or short
period can be grouped into three categories: (1) farmer’s characteristics, (2) economic
factors and (3) institutional factors (Figure 1). Considering these factors, the farmer
may decide to store in long period or short period. The long period storage is at least
five months storage while the short period storage is from one to four months.

Institutional
Factors

Economic Factors

Farmer’s
Characteristics
- Age of household
head
- Sex of household
head
- Education level
- Experience of
household head
- Availability of family

- Ratio of onion
selling price after
storage to price of
onion at harvest
- Storage cost per
quintal
- Household income
- Quantity produced

- Extension services
on onion storage
practice
- Access to credit

Decide to Store in Short or Long Period
Figure 1. A conceptual framework showing the factors affecting farmers’ decision
on onion storage

Farmer’s characteristics include the age of household head, education level,
farming experience, availability of family labor and sex of household head. The
economic factors include the ratio of price of onion after storage to price of onion at
harvest, storage cost per quintal, household income and quantity of onion produced.
Cost of onion storage includes expenses on hired labor and family labor, protection
chemical, storage losses, opportunity cost of stored onion and cost of storage house
and equipment like bamboo poles or timber and electric sprayer and materials such as
gauze mask, pair of gloves, rope, scissors and straw. Institutional factors are extension
services on onion storage practice and access to credit. Some farmers are able to
attend seminars on storage operations while others have access to credit usually in the
form of production inputs.
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Analytical Tools
The farmers can decide to sell immediately after harvest or after storage from one
to four months or continue keeping their produce for at least five months. A binomial
logit model was used to analyze the factors affecting farmers’ decision on onion storage
in short or long period. The binomial logit analysis reports the impact of a set of
independent variables on the log-odds ratios of a particular discrete, categorical choice
(e.g., store in long period) relative to a base categorical choice (e.g., store in short
period).
The following log-odds ratio model is calculated (Green 2003):

(1)
where:

β is matrix of parameters in the logit model
X is matrix of explanatory variables in the logit model

In order to apply a linear form, the function above can be written as follows:
+

+

(2)
where:

P is the vector of probabilities of behavior option,
is the ith individual and
ε is the error term

For the case of onion farmers above, the empirical binomial logit model is presented as:

According to Green (2003), the marginal effect refers to the change in probability
given a unit change in the independent variable, holding other variables constant.
Marginal effect is computed as follows:

Table 1 provides an overview of the explanatory variables included in the logit model.
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Table 1. Description of explanatory variables on farmers’ storage decision
Explanatory
Variable

Variable Description

Mean

Min

Max

Quantity of onion produced
(quintal)
Ratio of selling price of onion after
storage to selling price at harvest

68.29

10.00

140.40

2.64

1.00

5.00

S_COST

Storage costs that include expenses
for hired labor, family labor,
protection chemical, storage losses,
opportunity cost of stored onion
and cost of storage house,
equipment and materials
(Vietnamese Dong (VND),
thousands per quintal)

1,183.66

835.83

1,878.07

INC

Annual household income (VND in
thousands)
Number of years household head is
engaged in onion production
Number of years of schooling of
household head
0 – household head is male; 1 –
household head is female.
1/0 variable indicating whether the
farmer has access to credit in the
form of production inputs
1/0 variable indicating whether the
farmer has extension training on
storage
Age of the household head
Number of available labor in the
household

87,417.73

10,300

212,000

19.01

2

54

8.62

3

12

0.47

0

1

0.32

0

1

0.48

0

1

48.06
2.03

25
1

72
5

QUAN
PRICE

EXP
EDU
SEX
CREDIT
EXT
AGE
LAB

The STATA 10 program was used to provide the estimates for the coefficients and the
marginal effects of the binary logit model.
Results and Discussion
Study Area and Data Collection
Kinh Mon District is located in the eastern part of Hai Duong Province. It is 57
kilometers west of Ha Noi and borders Kim Thanh district (Hai Duong province) in
the West-South, Nam Sach and Chi Linh District (Hai Duong Province) in the
West-North, Quang Ninh Province in the North and Hai Phong City in the East. Kinh
Mon comprises 22 communes and three towns of which 16 communes out of 22
communes are planting onion.
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Primary data were collected from 76 and 186 randomly selected onion farmers
who stored onion in short period and long period, respectively. These farmers came
from four communes, namely, Bach Dang, Hiep Hoa, Thuong Quan and An Phu. The
four selected communes had the highest volume of onion production and onion stored
in Kinh Mon District. The onion farmers were interviewed face-to-face by using
structured questionnaires.
Socio-economic Characteristics of Respondents
Farmers start storing onion after harvest beginning in February until December.
The length of storage refers to the period between the time the onion is placed in the
warehouse and the time it is taken out for sale. In Kinh Mon district, the average
length of storage is four months and seventeen days.
Table 2 shows the socio-demographic characteristics of the 262 onion farmers
from An Phu, Bach Dang, Thuong Quan and Hiep Hoa communes. Of the 262 onion
farmers, 186 (71%) practiced long period storage (at least five months). The
remaining 76 (29%) stored their crop in a short period of time, in a span of one to four
months. Majority (57.53%) of the household heads in the long-period storage group
were male. The short-period group, on the other hand, was dominated by female
household heads (57.9%).
Table 2. Characteristics of respondents by storage period, 262 onion farmers,
Kinh Mon District, Hai Duong Province, Vietnam, 2013
Storage Period
Short
Long
No.
%
No.
%

No.

%

76

29.00

186

71.00

262

100.00

Male

32

42.10

107

57.53

139

53.05

Female

44

57.90

79

42.47

123

46.95

Credit access
(in-kind)

Yes

49

64.47

36

19.35

85

32.44

No

27

35.53

150

80.65

177

67.56

Extension
access

Yes

30

39.47

96

51.61

126

48.09

No

46

60.53

90

48.39

136

51.91

Item
Number of
respondents
Sex

Total

Source: Survey results 2014

Farmers did not have access to cash credit. However, some of them availed of
programs that provide support for the purchase of chemicals or pesticides from the
private dealers. Farmers could pay the chemicals and pesticides they bought within
six months without interest rate. Based on the survey, about one-third of the
respondents had access to “in-kind” credit and most of them participated in
short-period storage.
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About 48% of the respondents had access to extension services, most of whom
belonged to the long-storage group. Access to extension will provide new methods to
store onion, reduce losses (weight and disease) from storage and increase marketable
surplus (Thuong 2015). For the study area, the main source of information regarding
onion production was through seminars and trainings. These trainings also focused on
efficient methods of storing onion. However, according to farmers’ testimonies, these
trainings happen only once in four years.
Table 3 indicates the other socio-economic characteristics of the 262 farmer
respondents. The household heads had an average age of 48.06 years. Those in the
short-period storage group were older than their long-period storage counterparts.
The household heads had attended formal schooling for an average of 8.62 years.
However, those in the long-period storage group had, on the average, one more year
of schooling than those in the short-period group. The average farming experience for
all farmers was 19 years. Household size of the farmers was four members with two
members directly involved in onion farming-related activities.
The farm area devoted to onion production was quite small, averaging 0.267 ha.
Those in the long-period storage group had a larger farm size, 0.295 ha compared to
0.199 ha for the short-storage group.
Besides cultivating agricultural crops like paddy rice, onion and garlic, farmers
in the study area were also engaged in non-farm activities such as small trade,
masonry and carpentry. However, the households were dependent on onion farming
making it a major source of livelihood in the area. The annual average household
income of those in the long-period storage group was much higher (100,208.7
thousand VND) than that of the short-period group (56,113.63 thousand VND).

Table 3. Socio-economic characteristics of respondents, 262 onion farmers,
selected communes in Kinh Mon District, Hai Duong Province,
Vietnam, 2013
Storage Period
Item

Both

Difference

Short (1)

Long (2)

Number of respondents

76

186

Age of the household head
(years)

52.26

46.34

48.06

5.92***

8.00

8.87

8.62

- 0.87***

18.34
3.88
1.89

19.28
4.01
2.08

19.01
3.97
2.03

- 0.94
- 0.13
- 0.19***

Farm size (ha)

0.199

0.295

0.267

- 0.096***

Household income
(thousand VND/year)

56,113.63

100,208.7

Education level of the head
(years)
Farm experience (years)
Household size (persons)
Farm labor (persons)

Source: Computations based on household data survey 2014
Note: *** significant at 1% level
VND – Vietnamese Dong, 1 US$ = 21,036 VND

(3) = (1) –(2)

262

87,417.73

- 44,095.07***
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Volume of Onion Sold and Stored and Storage Losses
There is only one cropping season for onion in a whole year in Kinh Mon
district. The season is divided into two periods which include harvest and non-harvest
periods. The harvest period is from December 15 to January 31 while the non-harvest
period is from February 1 to December 14. After harvesting and drying, the onion
farmers stored onion in some places in their house like the kitchen or in warehouses
outside the house.
The volume of onion handled by onion farmers varied not only in accordance
with the capacity of the storage houses but also due to weather conditions and the
prevailing season. The amount of onion sold after storage was highest in the month of
June (2,199 quintals) and July (1,840 quintals) and lowest in February and March
(Figure 2). Starting February, the volume of onion stored had a downward trend. The
quantity of onion stored was decreasing through the year because farmers were
withdrawing their onion from storage and selling them to meet the demand of
consumers.

Quintal

Quantity of storage loss was computed based on the stored quantity of onion
multiplied with the percentage loss in each month reported by the farmers. Losses
incurred while in storage was due to the moisture loss and deterioration of quality due
to black or blue mold. Losses at any one time is based on the quantity before and after
storage determined by accounting for the loss in weight and amount discarded due to
poor quality.

Figure 2. Total quantity of onion sold and stored and storage losses per month by 262
farmers in selected communes, Kinh Mon district, Hai Duong Province,
Vietnam, 2013
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The storage losses were highest in February and March because these months
involve the process of shifting from fresh onion to dry onion and therefore incur
moisture loss due to drying. In February, farmers dried onion by sun drying and huge
amount of water was removed from onion bulb—about 21% of total water inside the
onion bulb. In March, the onion bulb continued to dry; farmers cut the roots and
removed the outer shell and some soil clinging outside the onion bulb. Hence, the
percentage loss for this month was 17% of total weight of onion. From April to
December, the onion bulb was already dried, cleaned and kept inside their houses or
warehouses so the amount of water removed from onion bulb was small compared to
the storage loss rate in February and March. During this period, the storage loss rate
ranged from 1.05% to 9.63% per month. Storage loss after nine months (from October
to December) was relatively low because the moisture content of onion is already
insignificant and the remaining stored onion was limited.
Factors Affecting the Storage Decision of Farmers
The empirical logit model was estimated to analyze the factors affecting a
farmer’s decision on onion storage in short or long period. This model is a function of
the farmer’s characteristics as well as economic and institutional factors.
Table 4 shows the variables affecting the duration of storage decision. Each
independent variable shows its relationship with the farmers’ storage decision. Based
on the t-test, there are seven explanatory variables in this model which significantly
affect the decision on whether to store onion in long or short period. These variables
are quantity of onion produced (QUAN), the ratio of selling price of onion after
storage to price at harvest (PRICE), storage cost per quintal (S_COST), household
income (INC), years of experience of household head in onion storage (EXP),
education level of household head (EDU) and age of household head (AGE). The
Pseudo R2 is 0.607 which implies that 60.7% of the variations in the model was due to
variations in the included explanatory variables. The logit model is significant at 1%
probability level.
Quantity of onion produced (QUAN) and experience (EXP) of household head
have significant positive effect on decision to store in a longer period. This implies
that farmers who have higher onion production or have more years of experience in
storing onion activities tend to store their onion in a longer period. The marginal
effect of QUAN and EXP is 0.0023 and 0.0038, respectively. This means that if the
quantity of onion produced goes up by one quintal, the likelihood of the decision to
store onion for five months or longer increases by 0.23%, ceteris paribus. If the
number of years of household head experience in storing onion increases by one year,
the likelihood of farmers’ decision to store onion in a longer time goes up by 0.38%,
ceteris paribus. These results are consistent with the results from an earlier storage
decision study (Trung et al. 2008).
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Table 4. Estimated coefficients of the logit model for storage decision
Variable

Coefficient

T-Value

ME (dy/dx)

T-Value

Intercept

- 4.845

- 1.42

-

-

QUAN

0.0443***

3.47

0.0023**

4.80

***

PRICE

1.936

***
*

S_COST

- 0.0021

INC

0.00004**
**

0.103

2.18
3.02
*

- 1.94

- 0.00012

2.53

0.000002***

- 1.65
2.69

0.0038

*

1.78

1.87

0.0114

*

1.71

EXP

0.0713

EDU

0.214

*

2.22

SEX

- 0.293

- 0.57

- 0.0158

- 0.55

EXT

0.046

0.09

0.0024

0.09

*** 10% levels, respectively
Note:
5%, and
AGE***, **, * significant at 1%,
- 0.103
- 2.59
- 0.0055**

- 1.96

LAB

0.277

0.54

0.0147

0.52

CREDIT

-0.087

- 0.14

- 0.0047

- 0.13

Number of
observations

262

LR chi2(11)

191.53

Prob> chi2

0.0000

Pseudo R2

0.6070

Note: ***, **, * significant at 1%, 5%, and 10% levels, respectively

Educational attainment (EDU) was found to have a positive relationship with the
farmer’s decision to store onion in a longer period. This result indicates that an
increase in the formal schooling years of farmers tends to increase the likelihood of
storing in the longer period by 1.14%. Farmers with higher educational level may
have higher ability to access and understand available information (Gideon et al.
2014; and Fu et al. 2012) and are able to analyze and take advantage of market
opportunities and risks.
The age of household head (AGE) has a significant negative effect on the
decision to store in long period as opposed to store in short period. As an average
farmer gets a year older, the likelihood to store in the longer period falls by 0.55%.
Most household heads are below the age of 50, with an average of 46.34 (long period
group) and 52.26 (short period group). Moreover, younger farmers are often more
dynamic and more likely to accept high-risk investments than the older farmers
(Teresa et al. 2004; Roalf et al. 2012). High-risk investment activities normally have
high investment returns in the future.
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The ratio of selling price after storage to price of onion at harvest (PRICE) has a
positive effect on the likelihood of farmers’ decision to store in a longer period. The
marginal effect result indicates that the likelihood of farmers to store their onion in
longer period when the selling price after storage relative to the price at harvest rises
increases by 10.3%. Jing-Yi et al. (2003) noted that farmers can gain higher total
income when they store grain after harvest and wait for an increase in prices. This is
consistent with the results of a study on corn storage by Trung et al. (2008).
Similarly, household income (INC) was found to have a significant effect on the
farmers’ decision to store onion in a long period of time. The marginal effect results
of the binomial logit model indicate that onion farmers with higher income are more
likely to store their onion for a longer period of time. This result may be attributed to
the fact that those with higher income are better able to cover for their household
expenses while waiting for a higher price before they sell their stored onion. This
finding is consistent those of Trung et al. (2008) study on corn storage decision and
Yin Yin (2011) on rice storage decision.
Storage cost per quintal (S_COST) has a significant negative effect (at 10%
level) on the farmers’ decision to store for a long period of time. The result is
consistent with Trung et al. (2008). The negative effect is due to the fact that storage
cost rises with the duration of storage and an increase in storage cost decreases the
farmers’ profit. If storage cost per quintal rises, farmers’ profit per quintal decreases,
assuming the selling price remains constant.
Conclusion and Recommendations

The findings show that onion storage practices of farmers in Kinh Mon District
are affected by a number of factors. These include quantity of onion produced, the
ratio of selling price after storage to price at harvest, storage cost, household income,
experience of household head in onion storage, education level and age of household
head.
The price of onion is a major economic factor influencing farmers’ decision on
whether to store onion in a short or long period of time. This implies that adequate
and reliable price information should be available to farmers to enable them to make
good decision regarding the most beneficial duration of storage. Considering that
storage cost is also a significant factor, farmers try to determine the economic return
they will get when they store in short or long period of time. The government may
provide a market information system in coordination with local farmers’ associations.

Storage costs may be reduced through proper drying. Drying of onion happens
after the harvest season, usually in February and March. These months are typically
characterized by high humidity and heavy rains. Adoption of proper drying method
may be considered by farmers during bad weather conditions. In this case, farmers
who have great volume of onion to store could build or rent an alternative drying
facility to dry and protect the quality of dried onion. However, the farmers should
consider the overall net benefit of this additional investment.
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The local government should improve the education level and experience of
farmers by organizing training courses on proper storage through lectures, seminars
and workshops or sharing good experience and practices. The courses should provide
improved technical knowledge on onion cultivation like selecting onion seeds,
applying manure for fertilization, maturity period before harvesting and proper
application of farm chemicals to produce good quality onions. Poor quality onions
lead to high storage losses. Support for field trips to demonstration farms that
showcase some of the best practices done by some of the most experienced farmers in
the province should also be provided.
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